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1. Introduction 


Previous reviews of nematode feeding habits have concentrated upon the allocation of 
species to one of a number of trophic groups (OvERGAARD-NrELsEN 1949; BaxacE 1963; 
Yeates 1967d. 1971; Woop 1973a). The trophie categories recognised by these authors 
have varied but all have included predators as a distinct group. YEATEs (in press) has indi- 
cated that the feeding group may change with developmental stage. In discussing predatory 
nematodes some information on the diet is usually given but there has been no comprehen- 
sive review of the prey of predatory nematodes; as a result such information is scattered 
throughout the literature, particularly as predatory nematodes are rarely the object of 
nematological research. This article attempts to summarise the known prey of predatory 
nematodes. 


2. Sources of information 


Possible predators are often identified by means of the buccal armature which can 
consist of a stomatostylet (tylenchid predators e.g. Seinura spp.), an odontostyle (dorylaimid 
predators e.g. Labronema spp.) or a wide buccal capsule usually armed with teeth and/or 
denticles (mononchid predators e.g. Prionchulus spp. and diplogasterid predators e.g. But- 
lerius spp.). In the absence of supporting evidence, however, such identifications must 
remain doubtful as the majority of stylet-bearing nematodes are not predatory and many 
diplogasterids are bacterial feeders. In addition no information on the prey of even confirmed 
predators can be obtained on this basis. 

There are 6 ways in which the prey of predatory nematodes might be determined: direct 
observation, pot experiments, gut content analysis, faecal analysis, serological techniques 
and marking of potential prey. Of these only the first 3 techniques appear to have been 
used for predatory nematodes. 

Direct observation includes records of prey attacked or eaten in samples of nematodes 
newly-extracted from soil and observations of nematodes in cultures. In both instances 
the possibility of abnormal behaviour cannot be excluded; in my experience many monon- 
chids initially appear agitated when in “deep” water and fasten onto any “prey” (or even 
inanimate objects) without feeding; this is the probable explanation for the apparent in- 
gestion of a filamentous alga by a Prionchulus punctatus Cops, 1917 juvenile (Fig. 1). In 
cultures the choice of prey provided may not accurately reflect that available to a predator 
in soil. Nevertheless direct observation of predators in culture has yielded the majority 
of qualitative, and almost the only quantitative data on the prey of predatory nematodes 
(Sterner & Heryty 1922; NeLĮmes 1974; Maxkav 1975; GROOTAERT, JAQUES & SMALL 
1977; Momnaxpas & PRasnoo 1980; SMALL & GROOTAERT 1983; Bircnaatt et al. 1984a, b). 
Direct observation of predators in soil using root-observation laboratories is possible but no 
instances are known. 
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Fig. 1. Photomicrograph of second stage juvenile of Prionchulus punctatus apparently Angesting 
filamentous algae. Length of nematode 650 um. 


Pot experiments have been conducted that appear to show that some nematodes are 
susceptible to predation by mononchids (Conx & Morpecuat 1974; Smarr 1979), tylenchids 
(Cavnor 1970) or dorylaimids (Boosatis & Manxav 1965). In these studies the medium 
was not sterilised and in SMALL (1979) a range of prey nematodes were known to be present. 
This precludes any firm conclusions regarding the prey of the experimental predators but 
the circumstantial evidence of reduced “prey” numbers combined with direct observations 
in other trials has suggested some probable prey species. 

The analysis of gut contents (which for predatory nematodes usually consists of observ- 
ing the contents of the intestine through the body and intestine walls) has rarely been used 
in a systematic manner but numerous casual observations of this sort are recorded in the 
literature. SzczyareL (1971) conducted a study of the ecology of mononchids in Polish 
soils which included the examination of the gut contents of 13 species; 5 species were shown 
to have ingested nematodes. Gut content analysis has also been used by THORNE (1932), 
Goopey (1942) and Spavut (1973) for more than just casual records, but even when used 
systematically several disadvantages are associated with this method which relies on in- 
digestible, or undigested, and identifiable remains (enchytraeid setae, nematode stylets, 
spicules, algal frustules ete.) in the gut. Predatory tylenchids and some dorylaimids are 
essentially fluid feeders and so no information can be gained for these groups and in monon- 
chids and diplogasterids absence of recognisable remains also yields no information, In 
addition remains in the gut may only indicate what cannot be digested rather than items 
that contribute to the nutrition of the predator. 

In an interesting (and previously unpublished) extension of gut content analysis, GRoo- 
14ERT (pers. comm.) recorded the gut contents of 31 specimens of Anatonchus tridentatus 
(Dr Man, 1876) De Conixcx, 1939, and compared this with a random sample of 177 nema- 
todes extracted from the same Belgian soil (Table 1). Adult A. tridentatus contained up to 
12, and juveniles up to 6 whole prey and comparatively large nematodes (e.g. adult Pungentus 
and juvenile Longidorus) had been ingested. The study suggested that few, if any, of the 
available prey were rejected as only 5 species found in the community were not recorded 
amongst the gut contents. These were relatively uncommon species with only Acrobeles 
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Table 1. Gut contents of 31 .Luatonchus tridentatus in comparison to the species structure of the ne- 
matode community in a Belgian soil (GROOTAERT, pers. comm.) 


Species Community Gut Contents 

= = == = = E a = a? 
Pungentus sp. 2 1 3 1.7 3 3 2 1 9 8.0 
aAporeelaiimellus sp. E. 1 3 T. 11 3 0 0 13 11.6 
Eudorylaimus sp. 1 0 1 0.6 q 3 1 il 12 10.7 
Longidorus sp. — 29 16.4 5 5 0 0 10 8.9 
AN ygolaimus sp. 0 0 0 0 5 0 0 0 0 4.5 

xL 
Alaimus sp. 8 2] 11 6.2 11 1 0 13 10.7 
Auapleetus granulosus — — 13 7.3 2 0 0 6 8 Tel 
Plectus sp. 2 5 5 28 2 0 0 0 2 1.8 
Monhystera sp. 6 3 9 5.1 + 0 1 0 5 4.5 
Rhabditis sp. 4 3 7 4.0 6 0 0 0 6 5.4 
Cephalobus sp. 22 13 35 19.8 8 0 8 2 18 16.1 
Aerobeles sp. E: 2 4 2.3 0 0 0 0 0 0 
Mylonchulus sp. 1 0 1 0.6 5 0 0 0 5 4.5 
Clarkus papillatus 1 0 i 0.6 1 1 0 0 2 1.8 
Anatonchus tridentatus 1 0 1 0.6 1 0 0 0 1 0.9 
Aphelenchus avenae 6 11 6.2 1 1 0.9 
te 

Paratylenchus sp. 13 13 7.3 2 2 1.8 
Aglenchus agricola 1 l 2 ti ] 1 1 0.9 
Aglenchus costatus 0 2 2 ii j . 
Rotylenchus goodeyi 0 2 2 1.1 0 0 0 
Basiria gracilis 0 1 1 0.6 0 0 0 
Merlinius sp. 0 2 2 11 0 0 0 
Trichodorus sp. i 0 i 2.3 0 0 0 
Unidentitied — — 17 9.6 0 0 0 
Totals 177 100 112 100 


Note: J, —J, = 1st to 4th juvenile stages. 


sp. and T'riehodorus sp. exceeding 2”, of the fauna. On the other hand evidence that 4. 
ridentatus may exercise some preference is suggested by the large proportion of some species, 
notably some dorylaimids, in the gut contents compared to that in the community. 

Faeeal analysis has not been used to determine the prey of predatory nematodes presum- 
ably because observation of eut contents is as easy and more informative. GoopEv (1929) 
did record a buccal capsule of Diplogaster sp. (= Acrostichus sp. ?) in the faeces of Fictor 
vorax (GooDEY, 1929) Paramaxov, 1952. 

The 2 remaining methods have also not been used for nematodes. Serological techniques 
are likely to be of little use for such small organisms although they have been used for a mite 
(DempstER 1960). The marking of potential prey with dyes or radioactive tracers which can 
be detected in predators that have fed upon these marked individuals is also likely to prove 
difficult in soil populations (there being no advantage in using this method in laboratory 
eultures in which predatory behaviour can be observed directly). These methods are the 
only ones that could be used to detect the prey of natural populations of the fluid-feeding 
predatory nematodes, with the possible exception of direct observation using root obser- 
vation laboratories as previously suggested. 


3. Comments on the summary 


The information obtained from the literature has been summarised in 5 tables correspond- 
ing to the various taxa in which predatory nematodes are found (Tables 2—6). 
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Table 2. Summary of published information on the diet of predatory mononehids. 


Reference 


Suggested as example of accidental 


Fixed whilst feeding upon enchytracid 


Embedded in predators oesophageal 


Not clear if flagellates are ingested prey 


Predator Prey or prey remains Nature of — Comments 
observations 

Mononchids Protozoa, rotifers, nematodes — 

Nematodes, rotifers, oligochactes Gr, C 

Humus particles G 

ingestion 

Nematodes, nematode eggs, Discolaimus sp. 0,6 

Rhabditis sp. — 
alnatonchus spp. Tylenchoidea, Rhabditoidea, Mononchidae, G 

Aphelenchoidea, Clarkus papillatus 

Pratylenchus vulnus — 

Nematodes, oligochaetes, rotifers — 
Anatonchus amieine Dorylaim (juv.), enchytracid 0 
Coomans & Lima, 1965 Mononchus sp. (juv.), tylenchs, G 

dorylaims, oligochaete setae, 

Xiphinema sp. odontostyle 0 

tissue 

Anatonehus qinglyinodontus Tylenchids, Meloidogyne hapla 0 As slnatonchus tridentatus 
Muuvey, 1961 Rhabditoidea, Tylenchoidea, Mononchidae, G 

Clarkus papillatus 

Ovrydirus sp. laris sp. — Recorded by Cuany 
Anatonehus hortensis Eudorylaimus sp. (juv.) 0 Photomicrograph 
Anprassy, 1973 
cAnatonchus tridentatus Nematodes, oligochaetes — 
(Dr Max, 1876) Panagrolaimus rigidus, Cephalobus spp. G 
De Coxixek, 1939 thabditis spp., Paratylenchus macrophallus, 

Aglenelus agricola, Pleetus parietinus, 

Dorylaims (juv.), buecal spears, spicules 

and oesophageal valves of dorylaims, 

oligochaete setae, Leptomonad flagellates 

Nematode 0 Photomicrograph 

Dorylaimus sp. 0 

Buccal spear of Dorylaimus sp. i 

Setae of. Mesenehylraeoides sp. 

Rhabditoidea, Aphelenchoidea G 


Oxydirus sp., Alaimus sp. 


Recorded by Cuany 


Conn 1917 

MenzeL 1920 
OVERGAARD-NIELSEN 
1949 

Esser 1963 
Arpin 1969 


Szezvairkrn 1971 


aR & LAUMOND 


Anrpin 1980 
Coomans & Lina 1965 


SzezyGivt 1966 
Szezvaikn 1971 


Rirrer & LAUMOND 
1975 


ANDRASSY 1973 


GoopEv 1942 


Mutvey 1961 
DaAxaaE 1963 


Suyczvorku 1971 
Rirren & LAUMOND 
1975 


Nematode, possibly Cooinansus sp. q Photomicrograph ARPIN 1980 


" Attacked but failed to ingest: SMALL & GROOTAERT 
Globodera rostochiensis juv. 1983 
Pungentus sp., Aporeclaimellus sp. (juv.), G Further details presented in text and Grootaert (pers. 


Budorylaimus sp., Nygolaimus sp. (juv.), Table 1. Note probable cannibalism. comm, 1985) 
Longidorus sp. (juv.), Alaimus sp. 

sLnaplectus granulosus, Plectus sp., 

Monhystera sp. (juv.), Rhabditis sp. (juv.), 

Cephalobus sp. (juv.), -lglenchus sp. (juv.), 

alphelenchus sp. (juv.), Paratylenchus sp. (juv.), 

Pratylenchus sp. (juv.), Anatonchus sp. (juv.), 

Clarkus papillatus (juv.), Mylonchulus sp. 

(juv.), enchytracid setae. 


Clarkus gerlachei Dorylaim odontostyle, Plectus sp., micro- G Proportion of studied specimens Sparr 1973 
(Di Max, 1904) - organisms, algae, fungal hyphae and spores, containing various prey items recorded. 
JarnadpPvnr, 1970 collembolan remains, arthropod cuticular 
hairs, rotifer trophi, tardigrade claws. 
Clarkus mulveyi Nematodes and nematode remains G Enchytraeid setae not found MoiraxpDas & 
Sensu Monaxpas & Prapioo 1980 
Pranioo, 1980 
Tylenchorynehus nudus, F Potential prey species not fed upon: 
Helicotylenchus multicinetus, Hirsehmanniella oryzae, Hoplolaimus 
Rolylenchus reniformis, Meloidogyne mangiferae, Seutellonema curvata, 
incognita (juv.), Rhabditis sp. Criconemoides ornalum, Caloosia exilis, 
Monhystrella sp, Clarkus mulveyi (juv.) Xiphinema elongatum, Axonehium saccatum, 
lolonchus monhystera (juv.), Mylonchulus lotonchus kherai, Lotonchus nayari, 
hawaiiensis (juv.) enchytracids. Note cannibalism. 
H Clarkus papillatus Nematodes, Tylenchulus semipenctrans -- Conn 1917 
Ej (Bastian, 1865) Tylenchus sp., Tylocephalus auriculatus 0 Mixzkn 1920 
=, Jara pui, 1970 Tripyla media, Turbatria aceti 
E Subanquina radicicola, Rhabdilis spa, C Some numerical estimates of pre- Sremer & Herpy 1922 
z Turbalrix aceti, Rhabdilis pellio, dation on S. radicicola 
E Caenorhabditis elegans. 
E Nematodes, Heterodera schachtii — THORNE 1927 
= Other animals, Coccomyxa sp. 0 OVERGAARD-NIELSEN 
1948, 1949 
m Nematodes = WinLraws 1958 
E" Nematodes 0 Photomicrograph Munyvey 1961 
B Clarkus papillatus G Note cannibalism LoupkrLLo 1970 
Tylenchids, Meloidogyne hapla - SzCZYGIEL 1966, 1971 
z Rhabditidae, Cephalobidae C ARPIN 1976 
25 Bacteria, fungi G ARPIN & KILBERTUS 
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Table 2. (Continued) 


Predator 


Clarkus venezolanus 
(Loor, 1964) 
Jarkagpurt, 1970 


Cobbonehusaustralis 
Crank, 1963 


Cobbonchus inenltus 
Carvanino, 1960 


Cobbonchus palustris 
(Conn, 1917) 
Anprassy, 1958 


Totonehus spp. 


Tolonchus acutus 
(Conn, 1917) 
ANDRASSY, 1058 


Totonehus amphigonieus 
(Thorne, 1924) 
Anprassy, 1958 


Tolonchus basidontus 
Cini, 1961 


Jotonehus brachylainus 
(Conn, 1917) 
ANDRASSY, 1958 


Totouehus qiinnolaiius 
(Conn, 1893) 
Anprassy, 1958. 


Prey or prey remains 


? |Aehromodora sp., ? Plectus sp., 
Rhabditis sp., cephalobid, mononchid, 
spiral nematode, ? Prismatolaimus sp. 


Cephalobids, plectids & others 


? Nematodes 


Rotifer “gizzard” 


Nematodes, Protozoa 
Other mononchids 


Nematodes, mononchid 


Trichodorus oblusus, Rotylenchus robustus, 
Xiphinema americanum, oligochaete setae and 


body fragments, rotifer. 


Nematodes and nematode remains. 


Heterodera sehaehtii 
Rhabditids, tylenchids 


Nematodes 


Rhadopholus similis (juv.), Subanguina 
radieieola (eggs + juv.), spear bearing 


nematode 


Tylenchulus semipenctrans 


matodes 
Nematodes 


Nature of 
observations 


G 


G 


Comments 


Most species listed within gut 

of one predator. Spiral nematode 
probably Helicotylenchus or 
Neulellonema and prey mononchid 
probably Clarkus parvus. 


Described as “possibly nemativorous". 


Preserved specimen 


As “Mononchus sp.” 


Recorded as predatory 


Photomicrograph 


Verbal report in discussion XV Ith 
Int. Symp. European Soc, 
Nematologists. 


Reference 


Loor 1964 


Crank 1963 


LonpkELLO 1970 


Cops 1917 


Canvanuno 1955 
LorveLLo 1970 


Conn 1917 
THorne 19: 


Torn 1924 


Cri 1960 
Yrares 19674 


Conn 1917 
Cassipy 1931 


Maxkau 1982 


Copp 1917 
LonpELLO 1970 
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Tolonehus maragnus 
Char, 1961 
Totonchus monhystera 
(Conn, 1917) 
Jaraapunt, 1970 


Tolonehus nayari 
Monanpas & Pranioo, 
1979 


Jotonchus ophiocercus 
Crank, 1961 
Jolonehus prabhooi 
Monannas, 1979 


Se ee see ee ae eS h- 4 
Tylenchorhynchus nudus, Hirschmanniella i 
oryzae, Seutellonema curvata, 

Helicotylenchus multicinctus, Rotylenchulus 
reniformis, Meloidogyne incognita (juv.), 
Xiphinema elongatum, Avonehium saccatum, 
Rhabditis sp., Monhystrella sp., Clarkas 

mulveyi, Totonchus monhystera, Lotonchus 

kherai (juv.), Totonehus nayari (juv.), 

Mylonchulus hawaiiensis, enchytraeids. 


Nematodes, Jolonchus maragnus (juv.) — 


Nematodes — 
Nematodes G 
Tylenchorhynchus nudus, Hirsehmanuiella r 
oryzae, Helicotylenchus multicinctus, 

Rolylenchus reniformis, Meloidogyne F 


ineoqnila (juv.), Rhabditis sp. 
Monhystrella sp., lotronehus monhystera (juv.), 
Mylonchulus hawaiiensis (juv.) 


Helicotylenchus dihystera G 
Nematodes, enchytracids H 
Hirschmanniella oryzae, Helicotylenchus r 


mullicinetus, Rotylenchus reniformis, 
Meloidogyne ineognita (juv.), 

Xiphinema elongatum, Axonchium saceatum, 
Rhabditis sp., Monhystrella sp., 

Clarkus mulveyi, lotonchus monhystera, 
Tolouchus kherai, lotonchus nayari, 
Mylonchulus hawaiiensis, enehytraeids. 


Nematode remains, dorylaimoid spears and G 
spicules, stoma of Zolonchus ophiocercus. 

Nematodes G 
Rotylenchus reniformis, Meloidogyne I 


iueoquila, Arouehiium saccatum, 
Rhabdilis sp., Mouhystrella sp. 


Potential prey species not fed upon: 
Hoploluimus mangiferae, 
Criconemoides ornatum, Caloosia 
exilis. 


Note cannibalism 


Note cannibalism 


No evidence of enchytraeids 


Potential prey species not fed upon: 
Hoplolaimus mangiferae, Scutellonema 
curvala, Criconemoides ornatus, 
Caloosia exilis, Xiphinema elongatum, 
Aaonehium saccatum, Clarkus m ulveyi, 
Tolonchus kherai, Totonchus nayari, 
enchytraeids, Note cannibalism, 
Photomicrograph 


Potential prey species not fed upon: 


Tylenchorynchus nudus, Hoplolaimus 
mangiferae, Seulellonemn curvata, 
Criconemoides ornatum, 

Caloosia exilis. Note cannibalism. 


Note cannibalism 
No evidence of enchytracids 


Potential prey species not fed upon: 
Tylenchoryuchus nudus, Hirschmanniella 
oryzae, Hoplolaimus mangiferae, 
NSeulellonema curvata, Helicotylenchus 
multicinctus, Criconemoides ornatum, 
Caloosia exilis, Xiphinema elongatum, 
Clarkus mulveyi, Totonchus monhystera, 
Iotonchus kherai, Totonchus nayari, 
Mylonchulus hawaiiensis, enchytraeids 


TEESE T e NA 


Prapitoo 1980 


Crank 1960 


Coss 1917 
Monannas & 
PRanuooO 1980 


Azmi 1983 


MomnaxDas & 
Pragnoo 1980 


Crank 1960 


Monaxpas & 
Piuuimoo 1980 
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Table 2. (Continued) 


Predator 


Prey or prey remains 


Totonchus risoceiae 
(Carvanuo, 1955) 
ANDRASSY, 19 


Jotonchus trichurus 
(Conn, 1917) ANDRASSY, 
1958 

Totonehus vulvapapillatus 
ANDRASSY, 1964 


Miconchus digiturus 
(Conn, 1893) AxpRaAssY 
1958 

Miconchus faseiatus 
(Conn, 1917) Anprassy, 
1958 

Miconchus kirikiri 
Yrares, 1967 
Miconchus rapax 
(Conn, 1917) 
ANpRASSY, 1958 
Miconchus reflerns 
Yearrs, 1967 


Mononchus spp. 


*Mononehus aquaticus 
Corrzer, 1968 


Nomatodes, protozoans 
Nematodes 


Nematodes 


Tylenchorhyuchus sp., lolouchus 
rulvapapillatas 


Nematodes 
Nematodes, Mylonchulus sp. 


Nematodes 


Nematodes 
Nematodes 


Oligochaete setae; dorylaimoid spears, 


Meloidogyne marioni 


Dorylaiinus sp. 

Pectidae, Aphanolaimus attentus, 
Chromadoridae (? Monhystera sp.), bacteria, 
plant fragments, fungal spores, nematode 
spicules. 

Nematodes 

Rhabditidae, Aphelenchoides sp., 

Heterodera (eggs) 


Caenorhabditis briggsae, Panagrellus 
redivivus, Turbatriz aceti, Pelodera sp. 
Cephalobus sp., diplogasterids, 
Mononehus aquatieus, 12 spp. Rhabditida 


Nature of Comments Reference 
observations 


Ic Canvanuo 1955 
E LounpELLO 1970 


T2 LoupELLOo 1970 


G Note cannibalism Anprassy 1964 
G Murvey 1962 
G Jargaapvnr 1969 


a Copp 1917 


Recorded as predatory Yrares 1967 


ENS Conn 1917 
= Winans 1958 


G Yrates 19672 

Ü 3 Mononehus spp. LiNFORD & OLIVEIRA 
1938 

— Di Maw 1884 

G Banaan 1963 

C Pirra & Tayor 1968] 


= AnriN 1980 


[tU Xiphinema sp., Aporcelaimellus sp., GROOTAERT & 
both attacked but not eaten; Maertens 1976 
tylenchid (probably Jtolylenehus sp.) | 
not attacked. Note cannibalism. 


Mononehus truncatus 
Pastrian, 1865 


Mononchus tunbridgensis 
DasTrAN, 1865 


Mulveyellus vorax 
(Conn, 1917) Stoprer, 1084 


Mylonchulus agilis 
Dovegr, 1980 


Mylonchulus brachyuris 
(Birrseirut, 1873) 
Avvisi 1954 


Mylonchulus brerieaudatus 
(Conn, 1917) Avrimere, 
1954 


Mylonchulus dentatus 
JaragspuRri, 1970 


Meloidogyne naasi (juv.) 
Panagrellus redivivus 


Panagrellus redivivus, Rhabditis oxycerea 
(juv.) Pleelus sp. (juv.), Monhystera sp., 
Meloidogyne naasi (juv.), Globodera 
rostoehiensis (juv.), 

Rotylenchus [alorobustius (juv.) 
Cephalobus sp., Mesorhabditis sp. 
Chiloplaceus symmetriens. 


Nematodes, rotifers, protozoa 
Nematodes, rotifers 

Rhabditis spp., Helerodera schachtii 
(juv. + males) 

Nematodes 

Tylenchoidea 


Aphelenchus avenae 
Tylenchulus semipenetrans 


Dorylaimus sp., Fronus sp. 


Helicotylenchus vulgaris (juv.), 
Rolylenchus [allorobustus (juv.), 
Longidorus eaespiticola (juv.) 


Subanguina radicicola (juv.), 
? Rhadopholus similis, ? Subanguina 
radicicola 


Bacteria 


Nematodes, rotifers 


lphelenchus avenae, Helicotylenchus indicus, 
Hoplolaimus indicus (juy.), Tylenchorhynchus 


mashood i, lerobeloides sp. (juv.), Pleelis 
sp., Meloidogyne sp. (juv.) 


C 


K 


Numerical estimates of attack, 
wounding and feeding rates. 
Plectus sp. attacked but not eaten. 


Includes observations on predatory 
behaviour. First and second stage 
juveniles appeared to ingest agar. 
As Mononehus longicaudatus 

As Mononchus macrostoma 


As Mononehus longicaudatus 


Verbal report in discussion XVIth Int. 
Symp. European Soc, Nematologists. 


No ingested nematode remains 
Reported as nemativorous 


Includes numerical estimates of 
predation, 


GROOTAERT, Jaques & 
SMALL 1977 
CGroorvgre & Wyss 
1979 

SMALL & Groorverr 
1983 


Brogramt, AHMAD & 
Jsrkagpurr 1984h 


Conn 1917 
THorne 1927 


Wititams 1958 
Saczyq@ien 1971 


Mankau 1980 
Mankar 1982 


Conn 1917 


Doucet 1980 


Conn 1917 
Casstpy 1931 


Goopry 1942 
Wittiams 1958 


ARPIN & KILBERTUS 
1981 


Conn 1917 


JATRAJPURI & AZMI 
1978 


SSI 


13 


€ (L861) 08 X 


Table 2. (Continued) 


Predator 


Prey or prey remains 


Nature of 
observations 


Comments 


Mylonchulus hawaiiensis 


(Cassipy, 1931) 
ANpRAssY, 1958 


Mylonchulus para- 
brachyuris (THORNE, 
ANDRASSY, 1958 


Mylonchulus psammophilus 


Yrs, 1967 


Mylonchulus rotundi- 


caudatus (SKWARRKA, 1921) 


ANDRASSY, L958 


* Mylonchulus sigmaturus 
(Corg, 1917) ALTHERR, 


1953 


Mylonchulus striatus 
(Thorne, 1924) 
ANDRASSY, 1958 
Nullonehus levistomus 
Sippigi, 1984 


1924) 


Tylenchorhynchus nudus, Hirschmanniella 
oryzae, Rolylenchus reniformis, 
Meloidogyne incognita, Rhabditis sp., 
Monhystrella sp., Clarkus mulveyi, 
Jotonchus monhystera, Mylonchulus 
hawaiiensis 


Rotifers, protozoa, Rhabditis sp. 
Heterodera schaehtii (juv.) 


Micro-organisms, Heterodera schachtii 
(eggs), nematodes 

Rhadopholus similis, Subanguina radicicola 
Tylenchulus semipenetrans 


Tylenchulus semipenetrans, Meloidogyne 


javanica 


Tylenchulus semipenetrans 


Jronus sp. Mylonchulus sp., dorylaim, 
clerobeles sp., cephalobid, Meloidogyne sp., 
araeolaimid. 


r 


C 


ü 


Reference 


No evidence of nematodes or 
enchytraeids 
Potential prey species not fed upon: 


Hoplolaimus mangiferae, Scutellonema 


curvata, Helicotylenchus multicinctus, 


Criconemoides ornalum, Caloosia exilis, 


MOHANDAS & 
Pragnoo 1980 


Xiphinema elongatum, Axonchium saccatum, 


lotonehus kherai, Lolonchus nayari, 
enehytracids. Note cannibalism. 


Recorded as predatory, possibly on 
enchytraeids 


Described as predatory 


Khabditis sp. not fed upon 


Attacked unsuccessfully: 
Helicotylenchus multicinctus 
Longidorus africanus. Used in pot 
experiment with Tylenchulus 
semipenetrans, 

Verbal report in discussion at 
XVIth Int. Symp. European Soc. 
Nematologists. 


Recorded as predatory, possibly on 
enchytraeids. 


"noii 1927 


Yuares 196074 


Marinari ef al, 1982 


Trornt 1927 
Cassipy 1981 

Coun & MORDECHAI 
1973 

Coun & MORDECHAI 
1974 


Mankau 1982 


Yuyavks 19674 


SIDDIQI pers. comm. 
1985 
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SipprQr, 1984 BUM 6 - cured Epee Neth), CS mA Ry 
Nullonchus valens Nematodes G SippIQI 1984 
SippiQr, 1984 
Parahadrouchus shakili — Depicted feeding npon nematode. AHMAD & JARAJPURT 
(Jing pui, 1969) 1982 
Murvgv, 1978 
Prionehulus spp. Rhabditidae, Aphelenchoides sp. — ARPIN 1980 
Prionehulus muscorum Nematodes — Conn 1917 
Dugarpin, 1845) 
Wu & lorrr, 1929 Tylenchs, Pleetus sp. — ALTHERR 1950 
Nematodes — WiLLIAMs 1958 
Detrital matter, bacteria, rotifer, G Baxaak 1963 
nematode remains. 
Plectus sp. 0 
Tylenchoidea, Dorylaimoidea, Rhabditoidea, G SzcezyqiEn 1971 
Aphelenchoidea 
Rhabditidae, Cephalobidae C ARPIN 1976 
Panagrellus redivivus C Samsoen el al. 1984 
*Prionchulus punctatus Aphelenchus avenae, Panagrellus redivivus, C Anguina tritici, Helicotylenchus NeLMES 1974 
Conn, 1917 ciliates dihystera attacked but not ruptured, 
Caenorhabditis briggsae, Panagrellus redivivus C Note cannibalism MAERTENS 1975 
Turbatrie aceti, Eucephalobus striatus, 
Mesodiplogaster theritier’, Prionchulus 
punctatus. 
Meloidogyne naasi (juv.) C GROOTAERT, JAQUES & 
SMALL 1977 
Panagrellus redivivus, Aphelenchus avenae H Used in pot experiment Smarr & Evans 1981 
Panagrellus redivivus, Rhabditis oxycerea " Numerical estimates of attack, SMALL & GROOTAERT 
(juv.), Monhystera sp., Meloidogyne naasi wounding and feeding rates included. 1983 
(juv.), Globodera roslochiensis (juv.), 
Rolylenchus fallorobustus (juv.), 
Bullerius degrissei 
Prionchulus punctatus C Cannibalism by females on males SawsoEN 1984 
Panagrellus redivivus ; NAMSOEN ef al. 1984 
Algae, protozoa, wounded enchytracids, ; See photomicrograph this paper SMALL unpubl. 
rotifers Also attacked tardigrades 
Bacterial film Newly hatched Prionehulus punctatus 
juveniles 
NSporonchulus ibiliensis Nematode remains, ? Dorylaimoidea sperm G Canvaruo 1951 
(Canvarmo, 1951) AAphelenehus sp., Aphelenchoides sp., 0 
Anprassy, 1958 Rhabditis sp. 
Note: G: Gut content analysis; O: direct observation; C: observations on nematodes in culture; F: feeding experiment; —: no details given; * predators 


used in pot experiments; sce text for further explanation, 
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Table 3. Summary of published information on the diet of predatory dorylaimids 


Predator 


Dorylaimids 


Aetinolaimus spp. 


Amnphidelus eremitus 
'l'uonxE, 1939 


Aporeelaimellus spp. 


Aporeelaimellus anylovorus 


(TuonxE & SWANGER, 
1936) Hvxs, 1966 


Aporeelaimellus obscurus 


(THORNE & SWANGER, 
1936) Heyses, 1966 


AA porcelaimellus obtusi- 


caudatus (Bastian, 1865) 


ALTHERR, 1968 


Aporcelaimus spp. 


Prey or prey remains 


Meloidogyne marioni 


Nematodes, nematode eggs, oligochactes, 
rotifer (egg), mite, mononchs, 
Belonolaimus longicaudatus, 
Criconemoides sp. 


Nematodes, Meloidogyne marioni 


Nematodes, nematode eggs, Aphelenchus 


avenae, Aerobeloides sp., enchytraeids, rotifers, 


collembolan cadaver, algae, moss. 
Nematodes, nematode eggs, enchytraeids, 
rotifers, algae, moss. 


Tylenchulus semipenctrans 


Heterodera schachtii (eggs) 


Heterodera schachtii (eggs) 


Small oligochaetes 


Heterodera trifolii 

Small oligochacte setae 

Aphelenehus avenae, Acrobeloides sp. 
algae, moss 


Nature of | Comments Reference 
observations 
C 14 spp. dorylaimids LINFORD & OLIVEIRA 
1938 
€ èsser 1963 
C Linvorp & OLIVEIRA 
1937 
= Recorded as predatory Yeates 1971 
— Reported as carnivorous and THorne 1939 
cannibalistic 
C Reproduced on algae and moss but Woop 19734 
not on a diet of nematodes alone. 
C Algae used in experiments: Woop 1973b 
Haematococeus sp. and Protosi phon sp. 
good for culture; Chlamydomonas sp. 
Chlorella vulgaris, Pleurococcus magna, 
Dactylococcus sp., and Hormidium 
mutens less good; Chlorococewn sp., 
Dielyococeus engadinensis poor. 
-- Verbal report in discussion XVIth Int. Maxkau 1982 
Symp. European Soc. Nematologists. 
0 THORNE & SWANGER 
1936 
U THORNE 1928 
— Described as essentially predatory Mariyanı et al. 1982 
G THORNE & SWANGER 
1936 
0 Doncaster 1962 
i GoopkEy 1905 
C Three species of Aporcelaimus fed upon Woon 19724 


nematodes but failed to reproduce on 
diet of nematodes alone. Fed and 
reproduced on algae and moss. 
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Aporcelaimus regius 

(Di Man, 1876) THORNE 
6 SWANGER, 1936 

Aporeclaimus vorax 


THORNE & SWANGER, 1936 


Aquatides thornei 
(Scunemer, 1937) 


Òli goch acto setae 


Enchytracids 
Oligochactes 


Rhabditis sp., Chiloplaeus symmetricus 


Auman & JatAJPURT, 1979 


alzonehinim sabuli 
(Yeates, 1967) Coomans 
& Yeares, 1969 
Carcharolaimus spp. 
Carcharolaimus dentatus 
Tirorne, 1939 
Carcharolaimus pizae 
LORDELLO, 1953 
Diseolaiminm spp. 
Discolaimus spp. 


Diseolaimus arenicolus 
Yrares, 1967 
Diseolaimus similis 
"ogg, 1939 
Dorylaimus spp. 


Dorylaimus asymphydorus 
ANDRAssy, LOGE 


zlerobeles sp. 
Small oligochaetes 


Small oligochaetes 


Nematodes 
Nematodes, Meloidogyne marioni 


Aphelenchus sp., Dorylaimus sp., 
Hemicycliophora sp., bacteriophagous 
nematodes. 

Tylenchulus semipenetrans 


Dorylaimus spear 


Mite eges 
Meloidogyne marioni, nematode eges 


Nematodes, nematode eggs, rotifers, 
ciliates, Meloidogyne marioni. 
Cephalobus sp. 

Rhizopod (? Nebela collaris), algae 


Rod-shaped bacteria 


Tubificids 


Recorded as predatory 


2 spp. of Discolaimus 


Recorded as predatory 


Verbal report in disenssion NVIth 
Int. Symp. European Soc. 
Nematologists, 

Recorded as predatory 


10 spp. Dorylatmus believed predatory. 


Oligochaete worms reported from 
earlier, unspecified publications. 


Recorded as predacious 
Not clear if feeding upon these bacteria 
Recorded as predatory 


Paring A ~ 
Sremer 1924 4 T$ 


Torn 1930 


THORNE & SWANGER 
1936 

BILGRAMI, AHMAD & 
JAIRAJPURI 1984 


Yeates 19674 


Esser 1963 
TiroRNE 1939 


GoopEv 1963 


Goovry 1963 
LINFORD & 
Oxiverna 1937 
Tirorne 1939 
Esser 1963 


Mankau 1982 


Yeates 19674 
Thorne 1939 


Copp 1929 

LINFORD Å OLIVEIRA 
1937 

Linrorn 1937 


De Max 1884 
OVERGAARD-NIELSEN 
1949 

Esser 1963 

Banage 1964 
Yeates 1971 
ANpnRAssy 1969 
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Table 3. (Continued) 


Predator 


Durinema gracile 
(Thorne, 1939) 
JAMRAJPURI, 1968 


Eudorylaimus spp. 


Eudorylaimus earteri 
(Bastian, 1865) 
ANDRASSY, L959 


Eudorylaimus eltersbergensis 
(Dr Man, 1885) 
v, 1959 


Labronema spp. 


Labronema feroz 
Tuorne, 1939 


Labronema paeifieum 
(Conn, 1906) THORNE, 
1939 

Labronema thornet 
Ferris, 1968 

*Labronema vulvapapil- 
lutum (MEYL, 1954) 
Loor& GRooTAERT, 1984 


Prey or prey remains 


Rhabditis sp. (juv.) 


Aphelenchus avenae, Acrobeloides spp., algae, 
moss. 


Nematodes 
Nematodes, fungi 


Mite eggs 


Algae: Chrooeoecus sp. Chlorella vulgaris, 
Telraedron sp. 


Cysts of ciliate Drepanomonas sp., conidia 
of fungus Cephalothecium sp., nematodes 
Saprophagous nematodes 


tphelenchus avenae, Acrobeloides sp., 
algae, moss 


Oligochaetes 
Rhabditids, cephalobids, fungal spores 
Nematodes 


Nematodes 


Rhabditids, cephalobids 


Panagrellus redivivus, Aphelenchus avenae, 
Auguina tritici 


Nature of 
observations 


Jomments 


Reference 


Did not reproduce on diet of nematodes 
alone; reproduced on diet of algae 
or moss. 


Chroococeus sp. better for culture 
than other algal spp. 


Recorded as predacious 


Recorded as predatory 
Reproduced on diet of algae or moss, 
but not on diet of nematodes only. 


Pralylenchus penetrans and Xiphinema 
index not fed upon 


Tuorne 1939 


Woop 19724 


Sounkxivs 1979 
Boosauis & 
Maxkav 1965 


Cops 1929 


loris 1957 


Esser 1963 

Ferris 1968 
Yeates 1971 
Woop 197Ba 


THorne 1939 
Ferris 1968 
PiLtLAr & TAYLOR 
1968 b 


THORNE 1939 


Ferris 1968 


Wyss & GROOTAERT 
1977 


E 
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Laimydorus marinus 
(Dusanpin, 1845) 
Srppier, 1969 


Laimydorus serpentinus 


Pavas eA feu 
Panagrellus redivivus, Meloidogyne naasi, 
Globodera rostochiensis 


Mononchus aquaticus (eggs), dead mite, 
harpacticoid copepod (nauplius larva) 


? Oligochaetes 


Nematodes 


(Trronnn & 8SwaNatkn, 1936) 


Srpprer, 1960 


Mesodorylaimus spp. 


Neoactinolaimus duplici- 
dentalus (ANDRASSY, 1968) 
Anprassy, 1970 


Nygolaiminm haguet 
Hun, 1977 


Nygolaimus spp. 


Nygolaimus aquatieus 
Tirorne, 1930 


Nygolaimus brachyuroides 
VINCIGUERRA & 
ZULLINI, 1980 


Nygqolaimus directus 
IInyns, 1968 


Coccoid algae, fungal spore, bdelloid 
rotifer, granules from ruptured collembolan 
Cryplopygus antarcticus, cadaver of Clarkus 
gerlacher 

Tylenchulus semipenetrans 


Panagrellus redivivus 


Oligochacte setae 

Oligochaetes 

Small oligochaetes, oligochaete setae 
Aphelenchus avenae, Aerobeloides sp. 
rhabditids, eephalobids, Nygolaimus sp., 
nematode eggs, algal cell. 


Naididae setae 


Enchytracid setae 


Cos Yao A Swelk Ae > M 


Numerical estimates of attack, SMALL È GROOTAERT 
wounding and feeding rates included. 1983 
Unsuccessfully attacked Rotylenchus 
fallorobuslus, Rhabditis oxycerea and 
Bullerius degrisei. 
SMALL unpubl. 


Red material in gut believed to be THORNE & SWANGER 
derived from oligochaetes. 1936 


TORNE & SWANGER 
1936 


SravLL 1973 


Verbal report in discussion XVIth Maxkau 1982 


Int. Symp. European Soc. Nematologists. 


Rhabditis oxycerca and Rotylenchus SMALL & GROOTAERT 
fallorobustus unsuccessfully attacked. 1983 


Iunr 1977a 


"'ironxE 1930, 1939 
Goopry 1963 
Yeates 1971 
Woon 1973a 


Recorded as predatory 
Note cannibalism 


THORNE 1939 


Recorded as predatory Marinari et al, 1982 


Population dynamics of N. direclus and. Yuares 1967 d, 1968 
enchytraeids over 12 months recorded. 
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Table 3. (Continued) 


Predator 


Prey or prey remains 


Nygolaimus ferox 
"irony, 1930 


Nygolaimus vulgaris 
Tirorne, 1930 
Paraetinoluimus vigor 
Tuornn, 1967 
Pungentus monohystera 
THORNE & SWANGER, 
1936 


Seelonenu spp. 


Seetonema barbatoides 
Huywns, 1966 


Sectonema rotundicauda 
GoopEv, 1951 


Sectonema ventralis 
Tnorne, 1930 


Slomachoglossa bryophilum 


Huxr, 1978 


*Thornia spp. 


Westindicus rapaz 
Hunt, 1978 


Oligochaete setae and cuticle 
Encehytraeids 
Cephalobus sp. 


Tylenchulus semipenelrans 


Oligochaetes 


Enchytraeids 
Dead mesostigmatid mite 


Tylenchulus semipenetrans (juv.), 
Aphelenchus avenae, Mierobivorous 
nematodes, encysted amoebae, Fungi, Yeast 
cells 


Niphinema sp., dead enchytracids, dead 
tardigrade. 


Note: G, O, C, F, — and * as for Table 2; see text for further explanation. 


Nature of 
observations 


Comments 


G 


0 


Verbal report in discussion XVIth Int. 


Symp. European Soc. Nematologists. 


Recorded as predatory 
Recorded as predatory 


Recorded as probably carnivorous 


Used in pot experiment with 
Tylenchulus semipenetraus. 


Reference 

Tirorne 1930, 1939 
Thorne 1930 
Lun 19774 


Maxkau 1982 


"'iiogsi 1930 
Yeates 1971 
Maiuxant et al. 1982 
GoopEy 1962 
Tuore 1930, 1939 
lluxv 1978 


BoosALIS & MANKAU 
1965 


lluxT 1978 
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Table 4. Summary of published information on the diet of predatory tylenchids 


Predator 


Aphelenchoides spp. 


Aphelenchus spp. 
AAphelenehus avenae 
Bastian, 1865 


Laimaphelenehus penardi 


(SrEINER, 1914) 


F'ruipaev & SCHUURMANS 


Srexwoven, 1941 
Seinura spp. 


Seinura ecleris 


Seinura demani 
(Goopry, 1928) 
GoopEv, 1960 


Seinura oliveirae 
(Cirrisrie, 1959) 
(io00pEv, 1960 
*Seinura omura 
(PAEsLtER, 1957) 
Goopry, 1960 


Prey or prey remains 


Nature of 


Meloidogyne marioni 


Kudorylaimus obtusicaudatus 
Cephalobus sp. (egg) 


Eudorylaimus oblusicaudatus, 
Aphelenchus avenae (egg 
Parasitorhabditis obtusa (juv.) 


Aphelenchus avenae. 
Globodera rostochiensis 


Aphelenehus avenae 


ALerobeloides sp., Chiloplacus sp. 
Eucephalobus sp. Tylenchus sp. 


avenae, Tylencholaimus sp. (juv.), 
Neinura demani, Plectus spp. eggs, 
eges. 


Aphelenchus avenae 


observations 
C 
0 
3 
Bacteriophagus nematodes, Seinura sp. C 
Meloidogyne hapla, Heterodera trifolii, C 
Ditylenchus dipsaci, Neotylenchus linfordi, 
i 
E 
; 
C 
Plectus spp. (2), Wilsonema otophorwin, 
elphelenchoides bicaudatus, Aphelenchus 
Aphelenehus avenae eggs, Seinura demani 
C 
C 


Aphelenchus avenae 


Dilylenchus miyceliophaqus 


Comments 


Reference 


5 spp. Aphelenchoides = ? Seinura 


Recorded as predatory 
Recorded as predatory 
Photomicrograph 


Note cannibalism 


Not clear if cannibalism as more than 
one Seinura spp. present in culture, 


Note cannibalism 


LINFORD & OLIVEIRA 
1938 

Yeates 1971 
Yeates 1971 
Decken 1962 
Boosauis & Mankau 
1965 

DowunaT 1970 


MeBerit 1937 


Esser 1963 


Vinciguerra 1970 


SMALL & GROOTAERT 
1983 
Hecnrer & TAYLOR 
1966 


Woop 1974 


Hecuber & TAYLOR 
1966 


IucuLen & TAYLOR 
1966 


Cayror 1970 
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Table 4. (Continued) 


Predator Prey or prey remains Nature of | Comments Reference 
observations 
Seinura sleineri Aphelenchus avenae [U llgcurEn & TAYLOR 
HgcunEn & Taytor, 1965 1966 
Seinura lenuicaudata Meloidogyne marioni, Pratylenchus [U LINFORD & OLIVEIRA 
(Dr Man, 1895) pratensis, Aphelenchus avenae, 1997, Linrorp 1937 
Goopry, 1960 stphelenchoides parietinus, nematode eggs 
Aphelenchus avenae, Ditylenchus dipsaci, Ü Unable to penetrate adult llecirer 1963 
Heterodera trifolii (juv.), Meloidogyne Xiphinema sp. or Hoplolaimus 
hapla, Neotylenchus linfordi, Seinura Sp., galeatus. Note cannibalism 


Neinura tenuieaudata. 


Note: G, O, C, F, — and * as forTable 2; see text for further explanation. 


Tabled. Summary of published information on the diet of predatory diplogasterids and rhabditids 


Predator Prey or prey remains Nature of | Comments 
observations 
Butlerius spp. Rhabditis sp. 6 
lphelenchus avenae, ? Naegleria gruberi C Reared on bacteria/amoebae cultures 
? bacteria but not clear which was prey. 
Recorded as predatory 
Butlerins degrissei Panagrellus redivivus, Rolylenchus C Also attacked: T'ylenehus macrurus, 
GROOTAERT & JAQUES, robustus, Aphelenchoides fragariae, Meloidogyne naasi, Tripyla sp., Meso- 
1979 Pratylenchus sp., Rhabdititis oxyeerea (juv.), dorylaimus sp. Eudorylaimus sp. 
Pelodera sp. (juv.), Cephalobus sp., Not attacked: Merlinius sp. 
Rhabdontolaimus stigmatus, Mesodiplogaster Tylenchorhynchus sp., Hemieycliophora 
theritier’, Plectus sp. (juv.), Alaimus $p., sp., T'riehodorus sparsus. 
Mononehus aquaticus (juv.), Rhabditis sp. 
(dauer-larvae), wounded enchytraeids 
Panagrellus redivivus C 
Panagrellus redivivus, Rhabdilis oxycerca F Also attacked: Rhabditis oxycerea 
(juv.), Globodera rostochiensis (juv.) (adult), Meloidogyne naasi, 


Rotylenchus fallorobustus, 

Labronema vulvapapillatum (juv.). 
Numerical estimates of attack, 
wounding and feeding rates included. 


Reference 


Esser & SonEns 1063 
Prorat & TAyLon 1968 a 


Yuares 1971 


GROOTAERT, JAQUES & 
SMALL 1977 


GROOTAERT & JAQUES 
1979 

SMALL & GKOOTAEICT 
1983 
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Butlerius gerlachi 
Muyu, 1957 


Bullerius maerospieulum 
Hun, 1980 


Butlerius micans 
Pinnat & TAvron, 1968 


Bullerins monhystera 
Taynor, 1964 


Butlerius singularis 


LORDELLO & Zawrrir, 1959 


Diplenteron spp. 


Diplenteron coloboecrenus 
Anprassy, 10964 


Diplogaster spp. 


Ficlor anehicoprophaga 
(Paramanoy, 1952) 
Goopny, 1963 

F'ietor vorax (Goovry, 
1929) Paramanoy, 1952 
Mesodiploqaster biformis 
(Hirscirmann, 1951) 
Goopry, 1963 


Mesodiplogaster lheritieri 
(Mauras, 1919) 
Goopgv, 1965 


Protozoa? 
Nematodes 


4 x 
Aphelenchus avenae, Rhabditis sp., 
Panagrolaimus spp., Bullerius micans 

? Aerobacter aerogenes, ? Naegleria qruberi 


Nematodes 


Nematodes, Bullerius singularis 


Nematodes, microbes 


Nematode spicules 


Mesorhabditis lilloralis, Panagrolaimus 
australis, slcrobeloides syrtisus, Zeldia punua, 
Breplonema inflatum, Takakia waipuked, 
Mhmolaimus sp., Lurystomina sp., 
Nygolaimus directus, Axonchium sabuli, 
Mylonchulus psammophilus, Diplenteron 
colobocercus. 


Meloidogyne marioni 


Protozoa, clphelenchus avenae, 

Ficlor anchicoprophaga, ? Naegleria qruberi, 
? bacteria. 

lerostichus microstoma, nematodes, 
tardigrades, ciliates 

Mesodiplogqaster biformis, bacteria 


Bacteria 

Rhabditis terricola, Pelodera teres 
? sLerobeloides sp. 

Aeauthamocha polyphaga 


sx] 


Note cannibalism 
Reared on bacteria/amoebae cultures 
but not clear which was prey. 


Not established in culture on 
Aphelenchus avenae 


Note cannibalism 


Recorded as predatory 


Note cannibalism — but observed on 
one occasion only. Enchytraeids not 
attacked, Appeared to ingest agar. 


Other aspects of predatory behaviour 


recorded. 


2 spp. of Diplogaster 


Reared in bacteria/amoebae cultures 
but not clear which was prey. 
Note cannibalism. 


Note cannibalism 


Meyu 1957 
lux 1980 


Pinna: & TAYLOR 
19684 


Tayror 1964 


LORDELLO & ZAMITH 
1959 

Yeates 1971 
Maxkau 1980 
Yaris 1968 


Yrares 1969 


LixronD 1937, 
LINFORD & OLIVEIRA 
1938 

Pirta & Tavron 
1968b 


Gooprv 1929 


Hirscnmann 1951 


Somrgkxius 19682 
SomLeNtus [968b 


Hirscumann 1951 
ANDERSON et al, 1978, 
VrLro'rv et al. 1980 
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Table 5. (Continued) 


Predator Prey or prey remains Nature of Comments Reference 
observations 
Mononchoides spp. Mononuehus sp., Seinura sp., — Attacked: oligochactes, RUSSELL & Caraway 
Panagrellus redivivus tardigrades, insect larvae, 1967 
Insect eggs and larvae — Caraway 1968 
Aphelenehus avenae, ? Naegleria gruberi 5 Reared on bacteria/amoebae cultures Pita: & TayLor 
? bacteria but not clear which was prey. 1968 b 
Nematodes, oligochactes, insect eggs E Arvin 1980 
Mononchoides bollingeri Aphelenehus avenae C Goopricn, HECHLER & 
CGoopricn, Hecnrer & Taytor 1968 
TAYLOR, 1968 
Mononehoides changi Aphelenchus avenae, ? Naegleria qruberi, Ü Reared in bacteria/amoebae cultures Goopnicn, Hcnptkn & 
Gooprien, Heenrer & ? Aerobaeter aerogenes but not clear which was prey. Taytor 1968 
Taybor, 1968 
Mononchoides pulcher — Described as predatory ZuLLINI 1981 
ZULLINI, 1981 
Mononchoides ruffoi — Described as predatory AuLuint 1981 
ZuULLINI, 1981 
Oigolaimella carinala <- — Deseribed as predatory AULLINt 1981 
ZULLINI, 1981 
Paroigolaimella bernensis  ? Naegleria qruberi, ? bacteria c Reared on bacteria/amoebae cultures Pinar & TAYLOR 
(Stemer, 1914) but not clear which was prey. 1968 b 
ANDRAssY, 1958 
Rhabditis terrestris llagellates 6 STEPIENSON 1942 


SrEPILENSON, 1942 


Note: G, O, C, F and — as for Table 2; see text for further explanation. 


Table 6. Summary of published information on the diet of predatory enoplids, oncholaimids, tripylids and chromadorids 


Predator Prey or prey remains Nature of | Comments Reference 
observations 
Tronus spp. — Supposed predatory Menzere 1920 
Animals — Miconrrzky 1921 
Bacteria G Not clear whether the bacteria were BaxaGE 1964 
prey. 
Tronus ignavus = Supposed predatory Conn 1918 


Bastian, 1865 


$ XCB0I/US WYP pd 
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Tronus longicaudatus 
Di Man, 1884 
Burystomina whangar 
Y ga vEs, 1067 


Tobrilus spp. 


Tobrilus gracilis 
(Bastian, 1865) 
ANDRASSY, 1959 


Tripyla spp. 


Tripyla affinis 
Dr Man, 1880 


Tripyla glomerans 
Bastian, 1865 


Trischistoma spp. 


Trischistoma arenicola 
(Dr Man, 1880) 
SCIHUURMANS-STEKILOVEN, 
1951 


Trischistoma macrosela 
VINCIGUERRA & LA FAUCI, 
1978 


Trischistoma monohystera 
(De Man, 1880) 
SCHUURMANS- 
SrEKITOVEN, 1951 


T'rischisloma setifera 
(Bitrsenr, 1875) 
ALTHERR, 1965 
Synonchium pacificum 
Yeares, 1967 


Cephalobus sp. (juv. and eggs) 


Oligochaete setae 


Animals 


Algae, diatoms, ciliates, rotifers 


Algae, diatoms, ciliates, rotifers 


Rotifers 


Bacteria 
Algal cells 
Nematodes, rotifers 


Nematodes 


Nematodes, rotifers, tardigrades 


Nematodes, rotifers, tardigrades, diatoms 


Nematodes, rotifers 


Rotifer mastax 


Nematodes, rotifers, protozoa 


Nematodes, rotifers 


Ciliates 


Oligochacte setae 


Note: G, O, C, F and — as for Table 2; see text for further explanation, 


As Tribolus sp. 


Recorded as predatory 


Not clear whether bacteria are prey. 
Recorded as predatory also 


Recorded as predatory 


As Tripyla papillata 
Recorded as predatory 


Recorded as predatory 


Tun 1977b 
Yeares 1967a 


MicongTzkv 1921 
(ioopEv 1963 
Yeates 1971 
ARPIN 1980 


Menzer 1920 


BanaGe 1963 
Yeates 1971 
AnriN 1980 


GoopEv 1963 


Manrxanr et al. 1982 
MxNzkL 1920 


Micornkrzkvy 1921 
Goopry 1963 
VINCIGUERRA 1979 
Zuni 1978 


MARINARI ef al. 1982 


Conn 1918 
Goopvry 1963 


OvERGAARD-NIELSEN 
1949 


Yrares 1967€ 


The summary includes only species known to feed upon other animals (but see below). 
The first entry in Tables 2 and 3 summarises information quoted by authors for the taxon 
as a whole. Thereafter the predators are grouped by genus with the first entry for each 
genus also being general (e.g. Mononchus spp.) to allow the inclusion of material for which 
the specific epithet of the predator was not given. It should be noted that the various authors 
within these general sections may not have been referring to the same species. Within genera 
entries are also arranged alphabetically using the specifie name. 

The prey or prey remains are recorded in the second column in as much detail as possible 
within the confines of the format. Where generic or specifie names of prey are quoted by 
authors these are recorded in the summary. Where known predators have also been recorded 
as feeding upon non-animal prey this is included (e.g. the references to bacteria and detrital 
matter in the guts of Mylonchulus brachyuris (BCrscurr, 1873) ALTHERR, 1954, and Prion- 
chulus punctatus respectively). Records of feeding on dead animals are included (e.g. Stoma- 
choglossa bryophilum Hvxr, 1978). Species from genera known to include predators but 
which have only been recorded as feeding upon non-animal prey are excluded e.g. Mylon- 
chulus minor (Cops, 1803) ANDRAssy, 1958, on actinomycetes (Anrix & KILBERTUS 1981), 
Labronema rikia YEATES, 1967, on algal cells (YEArES 1967b) and Butlerius filicaudatus 
Apam, 1930, on bacteria (ADAM 1930). 

Prey nematode names which are derived from pre-1971 publications have been revised 
where necessary in accordance with Tarsan & Hopper (1971); prey nematode names derived 
from post-1971 publications and names of all non-nematode prey are as given by the original 
authors. Names of predators have been revised where possible to correspond with currently 
accepted taxonomy. Prey marked? indicate that the original author was uncertain of 
the identification or of the precise nature of the prey. 

The third column of the summary concerns the nature of the observations where this 
is known. Four techniques were recognised: gut content analysis (G), direct observation (0), 
observations on nematodes in culture (C) and feeding experiments (F). The division between 
direct observations and observations in culture is sometimes fine. In the summary obser- 
vations in water are treated as direct observations unless it is clearly stated that the pre- 
dators survived for considerable period, of time e.g. STEINER & Hxixrv's (1922) cultures 
of Clarkus papillatus (BASTIAN, 1865) JAIRAJPURI, 1970, in water. Where observations were 
made on predators in agar (or similar media) these were treated as in culture irrespective of 
the time span over which observations were made or whether the predators reproduced. 
Feeding experiments were considered to involve the deliberate introduction of a range of 
known prey (or potential prey) species to predators in water or in culture, with some attempt 
to quantify the outcome of predator-prey encounters. 

The comments column of the summary allows brief explanations where necessary and 
other comments where desirable. Also included are the names of potential prey that the 
predator did not ingest for whatever reason. Such lists are usually derived from feeding 
experiments. The final column gives the source of information. 


4. Analysis and discussion 


The summary includes information on 152 predators that have been identified to at least 
genus: 55 mononchids, 49 dorylaimids, 11 tylenchids, 21 diplogasterids and 16 others. The 
majority (81",) have been identified to species. 

Analysis of the data is complicated by the frequent repetition of observations in the 
literature. It is therefore only possible to treat the information in a comparative manner. 
Table 7 shows the number of records of 6 prey types. Clearly nematodes are the most fre- 
quently recorded prey but whether this represents a genuine preference by the predators, 
or merely reflects the greater interest generated amongst nematologists considering natural 
control implications is impossible to ascertain. Amongst the larger predators oligochaetes 
(mainly enchytraeids) also feature prominently. Generally the dorylaimids are the most 
euryphagous and the tylenchids the most stenophagous. Some “predatory” dorylaimids also 
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Table 7. Analysis of the summary I 


Predators Prey Organisms 
Nema- Oligo- Rotifers Tardi- Protozoa Other Totals 
todes chaetes grades 
Mononchids 107 (74.8) 10 (7.0) 10 (7.0) 1(0.7) 7 (4.9) 8 (5.6) 143 (100) 
Dorylaimids 43 (47.3) 22 (24.2) 4 (4.4) 1(1.1) + (4.4) 17(18.7) 91 (100) 
Tylenchids 15 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 15 (100) 
Diplogasterids 23 (59.0) 2 (5.1) 0 (0) 1 (2.6) 8 (20.5) 5(12.8) 39 (100) 
Others 8 (25.0) 2 (6.3) 10 (31.3) 2 (6.3) 1(12.5 6 (18.8) 32 (100) 
Totals 196 (61.3) 36 (11.3) 24 (7.5) 5 (1.6) 23 (7.2) 36 (11.3) 320 (100) 


Note: Number of records (and %) referring to various prey organisms for each of 5 groups of pre- 
dators (excluding records for predator taxa above genus). 


Table 8. Analysis of the Summary II 


Predators Prey Trophic Categories 
Phyto- Micro- Fungi- Predators Omnivores Totals 
parasites bivores vores (+ Un- 


known) 
Mononchids Records — 82 (38.6) 71 (33.5) 9 (42)  42(19.8) 8 (3.8) 212 (100) 
Species 38 (41.3) 28 (30.4) 2 (23)  21(228) 3 (3.3) 92 (100) 
Dorylaimids Records — 17 (38.6) 15 (34.1) 8 (18.2) 2 (4.0) 2 (4.5) — 44 (100) 


Species 9 (45.0) 6 (30.0) 1 (8.0) 2 (10.0) 2 (10.0) — 20 (100) 
Tylenchids Records 14 (35.0) 9220)  11(27.5) 4(10.0) 2 (5.0) 40 (100) 
Species — 10 (41.7) 8 (33.3) 2 (8.3) 3(12.5 1 (42)  24(100) 
Diplogasterids ^ Records i (8.0) 29 (58.0) 6 (12.0) 11 (22.0) 0 (0) 50 (100) 
Species 5 (12.8) 22 (56.4) 1 (2.0  11(28.2) 0 (0) 39 (100) 
Others Records 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1 (100) 
Species 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1 (100) 
Totals Records 117 (33.7) — 125(36.0)  34( 9.8)  59(17.0) 12 (3.5) 347 (100) 


Species — 62(35.2) — 63(36.9 6 (3.4)  37(21.0) 6 (3.4) 176 (100) 


Note: Number of records (and 95) referring to the various trophic categories of prey nematodes, 
and number of prey species (and %4) in each trophic category, for each of the 5 groups of predators 
(excluding records for predator taxa above genus). Prey species includes prey identified to generic 
level where this allows determination of trophic group. 


appear to ingest algae or moss and the work of Woop (1973a) suggests such plant material 
to be essential for reproduction of some species. Such species are better considered omnivores 
at least until the relative nutritive value of ingested plant and animal matter is deter- 
mined. 

In Table 8 the distribution of records by prey nematode trophie group is shown. For all 
predators plant parasitic and microbivorous nematodes feature prominently, but again 
the former may result from the greater interest amongst authors and the latter from the 
common use of microbivorous nematodes as prey to maintain stock cultures in laboratory 
studies. Perhaps of greater value is the number of prey species within each trophie category 
which is also shown in Table 8. It is interesting that although the number of identified species 
may be much lower than the number of records (e.g. for mononchids there are 82 records of 
predation for just 38 identified phytoparasites) the proportions in each trophic category do 
not differ greatly in most instances. Where relatively large differences do occur it is possible 
to suggest the cause e.g. for tylenchids there are 11 records of fungivorous prey but only 
two named species. One of these species is Aphelenchus avenae Bastian, 1865 (treated as 
fungal feeding here despite the occasional record of predatory behaviour) which was used by 
HecuLeR (1963) and HECHLER & Tavrom (1966) as the prey in laboratory studies of the 
biology of several Seinura spp. Thus A. avenae features prominently in the literature (see 
summary). 
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Cannibalism has not been recorded in the predators of Table 6 and has a much lower 
incidence in dorylaimids than in the remaining groups of predators. Thus 22% of mononchids, 
27%, of tylenchids and 24% of diplogasterids have been recorded as cannibalistic compared 
to just 4*4 of dorylaimids. Why this should be is not clear. 

Amongst the potential nematode prey that are not successfully attacked two groups 
exist, if the physical problem experienced by a small predator attacking a much larger 
prey is exeluded. In one group the resistant species respond to contaet by rapid movement 
and so elude most attacks. This appears to be most common amongst microbivorous nema- 
todes e.g. Pelodera sp. and Plectus sp. (SMALL & GROOTAERT 1983). 

The second group possess thick cuticles, with or without heavy ornamentation, or retain 
cuticles from previous moults. In both cases predatory nematodes are unable to penetrate 
the cuticle and SMALL & GnooraEnr (1983) suggest such features may have evolved as anti- 
predation devices. Their prevalence amongst otherwise vulnerable ectoparasitie nematodes 
has been remarked upon by other authors (e.g. Esser 1963, Maxkav 1975 and Momanpas 
& PnanHoo 1980). However these features are not restricted to ectoparasites; GoopEY 
(1929) suggests that the cuticular ridges of Fictor vorax preclude cannibalism and SMALL & 
GnRooTAERT (1983) record the difficulty experienced by predators attacking adult Rhabditis 
orycerca DE Max, 1895. 

Such defences are particularly effective against dorylaimids and tylenchids when pene- 
tration of the cuticle is essential for feeding. Mononchids and diplogasterids are able to 
swallow prey whole, although the small size of diplogasterids usually precludes such feats 
on all but the juveniles of small prey species. The ability amongst mononchids also varies 
with size. The wide prey range for A. tridentatus recorded by GRooraErt and reported in 
this paper may result from its relatively large size enabling it to swallow many prey whole. 
The same may apply to several of the Jotonchus species investigated by Monanpas & 
PRABHOO (1980). The size and range of species of prey that can be successfully attacked 
probably contributes to niche separation amongst predatory nematodes in soils where 
several species are present. 

In conclusion it may be said that our knowledge of the natural prey of predatory nema- 
todes is slight. Much of the information that is available stems from chance observations 
and there is a need for more quantitative data on diet width and predation rates. Knowledge 
of which apparently available prey are in fact unavailable to predatory nematodes is also 
important if we are to understand their biology, their contribution to natural control of 
plant parasitic nematodes and hence their potential as biological control agents. 
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Synopsis: Subject review article 

SMALL, R. W., 1987. A review of the prey of predatory soil nematodes. Pedobiologia 30, 179—206. 

The methods by which the prey of predatory nematodes may be identified are discussed. New 
data based on gut content analysis are presented for a field population of Anatonchus tridentatus; 
wide polyphagy was apparent as only 5 of the 23 species in the soil nematode community were not 
represented in the gut contents. Some selection of prey may occur as dorylaimids were considerably 
more common in the gut contents than in the soil nematode community. A review of the literature 
on the diet of predatory nematodes is presented with summarised information for 55 mononchid 
19 dorylaimid, 11 tylenchid, 21 diplogasterid and 16 other predators. Analysis of the records in terms 
of taxonomic group of all prey and the trophic group of nematode prey are made; over 60% of the 
records are of nematode prey with phytoparasites and microbivores constituting approximately 
one-third each. 
Key words: nematodes, predation, prey, feeding. 
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